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ABSTRACT 

PURPOSE: To more elevate the crystaDinity of a crystalline Si film by 
introducing into an amorphous Si film a metal element for promoting the 
crystallization, heat-treating to crystallize this film and holding the 
sample within specified temperature range from the heat treatment 
temperature during irradiating at a laser beam. 

CONSTITUTION: A silicon oxide film 602 is formed as a base film on a glass 
substrate 601 and amorphous Si film 603 of 500A thick is formed. In an 
oxidative atmosphere an ultraviolet ray is emitted to form a very thin 
oxide film 604 on the surface of the film 603. Using a resist, a resist 
mask 801 is formed and coaled with a Ni acetate solution to form a water 
film 605. It is spin- dried, using a spinner 606. The mask 801 is removed 
and heat treatment is applied to form a crystalline Si film grown as a 
crystal in a direction parallel to the substrate. A laser beam is emitted 
to anneal this film while the sample is held within plus or minus 100 deg.C 
from the temperature at the heat treatment. 
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*0 g«£iDf!*gl 0 4tc£52ir*. COB. 3JDS&S10 4 

Bfc-r*. 

[0 0 2 8] ftRK 1 0 4 &SB«BAfe ??tfn#y 
h7-Ai o 6»rj:-5Ts y M0 5*» 

&BD1BU. ttBSl 0 4t^St5. KiOBffftUf 

nfcSSo^T^JmJftgi o 4lz«R«ft-r^>. # -fcv hi 

0 5 C«ttSnfc*«OAT*4DB*l 0 4 KURffiUfc 
y< hA^^l 2 2 fc 1 2 4 fc£BMT%. 

40 [0029] fir. m%.<omr$ifimmLtt&> v<v 

/VVZTI 2 4«B»t. Br^Ofig (CCTI4 5 0 0^C) 
JOi-sfcSSfta^y H7-AIC<t-pT«liSl^l 0 21: 

SISfflT. ICS. AftK:rtBE£*T.fcfiDg& 

fRCi^T. ^2l+feSStt5 0 0"CtC«fcn?>. 

UT^-f bWfl 2 4S**. S6Cy-f 

2 3tB»t. C«>iDBSnfc*«*U— tf-3tfeB»1" 

St»03^1 0 3C^iSf 5. -tl/Ty-f V/^Vy 1 2 

3£K«>5>. 

[0030] v— »f— 3iemt*ft*r*'bo€sv». * 

50 ©BROU— !f-*«!>B*ft»C*t[^?— 5* 1 0 9 ft© 
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Ciflt H 6 (D) ©tt&IC&^T, airos 

CSfi^r-y l 0 9£#»£1*U— Sf-3t*Si«T 
5. C CT«SfiXf-i' 1 0 9 O^iSStt 1 0 c in 

[0 0 3 1] !f-#©flmtt7«. y-fhA^l 

y-i 2'8t«ft5. *ury-f wvi^i 2 

2 SKtt. S«=£»AfBlU^ 1 0 1 l*30*-fey h 1 0 5 
KUDUST*. uOiy-f WW^l 2 2»4H©-T5. 
[0 0 3 2) ±EO»fPS»DSTZ:ieJ:D. tD&& 

c«ms nfcttss©3M££t ic» i/T v— tr-*oBi* 

[0 0 3 3] H 6 (D) ir^T«fc5C. l^-if-JtOSfi 

$tfc«ko. «safc3£*&©£a££«>£s 

7 0 1*^srrs. fc*3C0tS. ffi?IV>&<blg6 0 4te 
(0 7 (A) ) 

[0034] iMcy-f htfe&RtUTBtrrsBfcSSf 

BI7 0 ZSX/V^S£ttt^7XVCVDS-ei 0 0 
0 AWJSSfc&K-f 5. ^IwX^^^^A^O.lBwtX 
tfl/fc7^5z^AHS6 0 0 0 A fc?SS3SF8:T 

•5-UT/^-=.>^S'ifi-r^tic±o, y-f 
h«S7 0 3£jg&T*. y-r MtS7o 3£?&&ufc 

lr»Ty< FSS7 0 3*l©gtUTfi&ffi»ftI ! effV^ 7 

;vs='>A©&'ffc<l&J!7 0 4£®j3rr*. COBMI 

©SStt2S0 0AgStt5. uOBft«I7 0 4(D 
1ST. g©T*l i &'f^>aXIgtfeV>TfgJS^n^ 

[0 0 3 5] 4&K?F*ifK5i-> (CCTH'J 
7 0 3 b.^nnm^W&M 7 0 4 tW^X? 

t. 7 0 s&7 0 go^K:^*^ n* 

ultiJiS. HSLTV-X®^ 0 5 t FW>«* 
7 0 9t*«SSB^«UC«fi2$n*. SSCftW 
j££*&7 0 7£:J-7-fc? fy< h®#7 0 6, 7 0 8*« 

10 0 3 5] -tUT, V— !f-3t©JKIt*ffV», 7-7, 
®«7 0 5tHW>S«7 0 9C9BI§&fl;£8EASn 
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%5 0 0 *C OSS CJnJ» L fc«S8Tff 0 . 
[0 0 3 7] U— lf-Jt©B5«CJ:*7--^0$l7 

DST7 0 0 0 AoJSSKlifcffil"*. -tUTTLWttia 
€ST. V-*«« 7 1 1 t FK >«ffi 7 1 2 fciSS 
fcfeB (08 it 77V 5— £ A) -*»-?-©f&S*ii&8ie*m 

/0 O'COfiOSHUZLSSl^K^-rctCiD. i7 (C) c 
Hit J*K h 7 > *S 7. 2 £ $ « -5 . 

[0 0 3 8] C^JE«3D *HtSWi. #aR2£3t&© 

jsafc £ b&st 5 &jstc*£ * as^sus ©sa ©-as 

[0039] HSJceatt^aiKS^ss-coiss^ 
r. £r#?*s«6 0 1 ±KT«&KtUT:ftfl:**K 

6 0 2W/v^Sl:i0 3 0 0 oArojPSfc&KT 

20 5. S&«C»afi^KSS6 0 3Sr5 0 0AOJPS»C^7 
XvCVDftSfcttME&CVDBTfiE&T*. -tUT 

$tg£6 0 3©*E®fc:SiSilr»gHfc&6 0 4 4f^t5. -t 
LTU-vX hSffl^TU5?X hVX^ 8 0 1 SrJg^-T 
5. V*J7* V*7>i7 B 0 1 \t. 8 0 2TwSn5I«© 

^as^issE® (KftK6 0 4dt^Sc$nx^^) * 

BM£ 5 fc»J££*vO>*. 8 0 2Tf>*n5I 
UyhflMK) «=&l/TV>5. (9 8 (A) ) 

so [0 0 4 0] *fi:=y^S6S8asS?UI/, *R 

6 0 5*Jgfifcbfc«v Xtf^— 6 0 6&^ViT7fc:>H 

s«-»icBMsnfc»aH^R©s®©-a5»8 o 2 

8 (B) ) 

[0 0 4 1] ^»Cl^x7>hV^^ 8 0 ltBDfef. 5 
5 0"C. 4Rfra©40!ft«lS£ffir. COXSgC^ViT, 
8 o 2©ma^6^yy;v*iKS;L. -tflfcHPSt:^ 
8 o 3-c^r«tpicSSic i fff! l i^i*)'vt^aStS^ji 

teafl:©^, S«tc^fr^lS]»ci^?t6*i*5VWi2 
8 o 2T;*£tt*®ia*<ia®<&£?:£iS] 
jsstt. *qi8 o 3T*r^isj»ca«i^iB&5iwiiffu 

TVK. ^^COigaffiStt. 5 0-2 0 O^mSSff 
br:it*<T#s. (08 (C) ) 

[0 0 4 2] ftDg*k:,k£&i!.j£3te, £ I Sf£S*'£W£ 
50 SV»ttttttfe5V»«tttt»Cilff-r^OTfe5dl, 
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a^sufc^rofa win) tctt#M*»#«# l '" C1 ' 1 
5 - fc 4STEM caiaa^isaia«£) s« 

[0 0 4 3] COl^-lf-^^^Sti-i^ 7 - - ^ 1 ** 

B«M*R6 0 7##&tl*. (B8 (D) ) 
10 0 4 4] *fc**-=>**Bl~ (A) ,C7P 
U5C«tti7 0 1t#S. tfl)ll.flHtl7 0 1l l * 1 

[0 0 4 5] *E*»-f HBWifC«it*W!tt 

R7 0 2t^rt5»*tt*fctt^X7CVDftt 1 0 0 

•&^Ut7;V5 6 0 0 0 A©*S K- 

^bT/^-->^5it- tl: 

±0. y-f h«S7 0 3£JBfiTr*. y-f KSS7 0 3 

v»-ry-r h«S7 o 3£»ffi&U'a&ffiBtfb 

©&<fc*jJI©®£W:2 5 0 OABJEtTS. C©Sft& 

[0 0 4 6] 4&fc?F»»-r*> 

7 0 3 i-tOHBO»<ft«ia 7 0 4 ttfiVXPtttv 
T. 7 0 B 1 7 0 9 OHIWW'f*^^** 1 * 

7 0 9i*«iSS^W«w5BdESns. isst*-**^ 
£®J£7 0 7 £st7-tv YV< h£*S7 0 6, 7 0 8** 
■S>teO£Sg£»fc»J5fc3*l*. (0 9 (B) ) 
[0 0 4 7] *UT. Bl-BSC^tW- tf-iSaHl 
B*HV>Tl'-U , -at»RJt*ff''»* V-X«*7 0 5 
t H U-f >ffi«7 0 9 ©WtMS&ttXSttfc'FK*© 

[0 04 8] V— tf— 3tt®lHfK.tS7=-;i'<©l*7 
feS"C, 711tHH >S8 7 12 
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[0 0 4 9] **iS«l=*T»Rl'5>5**:* tt ' *** 

sitae* 1 *7c«ucsa^sut^so 

[0050] cxiKff4] #M5fc*R 

[0 0 5 1] Bl*lCJWS***«'»»**t»* ,= «* T2 

f. £-f#5*S«6 0 i±ET*Rfcl'TBfls*** 

6 0 2^/t-^Si:<t0 3 o ooAo«ca«t 

5. S&C#SS3i5RR6 0 3S50 0AOJPS>=^5 

!0 *R6 0 3 ©3EffiC«»lr»BVfbR6 0 4 Sr^T * 
\,-ZV*J7* H&JBWTV'S'X h^X? 8 0 1 £?&J£T 
*. U^XhVXi? 8 0 ltt. B0 2TSSn5fi««9 
'#MBi*R*B «fcR6 0 4**»*S*lTV»S> * 

■Jj/hJBtt) SftTV>5. (BIO (A) ) 
[0 0 5 2] *fc=yfrA#BA***B*l'. 

0 5 £«S£Lfc&, Xtt-6 0 6*flHTX^>H7 

CTttV^ hTX? 8 0 1 6JBV>fc01*»T**. K<fc 
jMWFiT^^tUTWWUTtJ:^. (Bio 
(B> ) 

[0 0 5 3] JE-UT. V^tT. 8 0 1 fc&OPfc 

t©BJEfclBllUfc«llT. B«©W— !f-*8 1 OS 
BB©*t?**fl#***l*>fcfr** 5fcUT ' 811 

1 mm- 10c m/#gK©ffi*T»}> < 0 t 

wt *©£-*■*. c©** 8 1 2 wnwufcfc^-c 

[0 0 5 4] 8«Ol/- *f— 3**8 1 l"C^n5±? 

V»<. C©8 1 3T«Sti%ttilRfttt. SSS&fc*^ 
50 HJj»«*««»jaE*tlTV»*8 1 2©««*6Xtr^ + 
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-> + * jfifi * * tt K * * •> y *** t A** 

ffUTVK. (BIO (C) ) 
[0 0 5 5] COttMStt. V-tf-jWRWSnfc* 

jfcfi£Ji.fe-fr*Jfc&> u-cvxcfcfcJ^-cffton*. 

*UT, IttOV" !f-*8 1 0 68 1 lf^Mf 

CO OS 5) BTi:*v^uOU- !f-*©*tfx«* 

shut*. *th'io (o ©mi****** a* 

j^MfctUA'Sflfcft'b? 1-10 5 *S«OftA» 

tttsi o lictttt-re. -tuT&S6«Sffi«iBtr 
Aioectot. isoifiioom9M05 

1 2 4 tWltD#y h7-A 1 0 6 IC^JtSnfc 
l«tlBM10 4C»at6. m»^io4 
ttf?r5£©fifi (5 0 o-c) fc»*etn»T*J:5C*» 

[0 0 5 7] 1 0 4 C£K€iftA*. Stfn^y 

K7-A1 0 6»'J:-=>T, *BifiS*tyH0 5* 

[0 0 5 83 -tl/T. Br£©e#flB#ll>SLfc«. y-f h 
/tAyi2 4*W*, 3f5£OmS (CCtftt5 0 0-C) 
ca-jftlfiSn^-y h7— A 10 6 (C£?T&%S:l 

fclo***KJ:9T. &&**S«tt5 0 0t:fcfcfcn 

mitT*fc*o*io3c«Hir*. -euxy-fh/vv 

71 2 36S**. 
[0 0 5 93 W-tf-3fcttlM***1"**©** v *« * 
©IMtOV— !f-*©«*rtC»«^^— ^ 1 0 9 

A»-rctfc«tDv fsosatv- *f-#« stars. 

0 6 (D) Ottttfc&V*T. 0®OS«*«3 
[0 0 6 0] V— !f-Jllt©BW»T*. y-f 



r) #M¥8-4S839 

2 3« -Bit. fcttA^-c^frsnfc*** 13 ** I* 

7-A1 0 6ti?Tia*l 0 2CWTS. 
y>f h/^^l 2 3£K*5. tlxTy-f WV*7l 2 
2£B»*. IfiSfiXBfflSl 0 0 5 

icwst*. wvi^i 2 2t«Bsa-rs. 

[0 0 6 1] ±E©Srff=£«OigrctCi0. SnSiS 

-#©n«#fc7«. *t»nos e«»*nfc«* 

iff £#-fey h «*©«*•»* 1 0 l*»&*«©ft«K 

[ o o 6 2 3 *#aMlfc*v»T tt. imftg 1 0 4 C 1 tt 

B»aME*BA , r«»*>6*«®»*** D ** 1 ' 0 4,= 

ftAT5STO^Ht, tt«lB:i0 4*»61*B«>»« 

aaua©******©****** 1 0 4#>* 11D 

[0 0 6 33 Sfi±fc«. B10 (C) c^snsi? 

T45D. 5 0 0t©B*TttHIMBC*''»T. 

[00643 ^©.t^icuT. 

TV**. (HI 0 (D> > 
[0 0 6 5] CO«S«tt, #*C**ttB»ttT**fc 

^,?iTc t*»T#*. sfccw«s*SEtt» s&ii*fr<T 

[0 0 6 6] B10 (D) ir^Tct 5tC, leisftS 
40 — >i"£f7ViBl 107 0 lTStStB**S5T5. 

7 0 2*X/t5»*Bc*fcli^97:^CVDStTl 0 0 0 

A4>B£lCJ&£fS. (Ell (A)) 

[0 0 6 73 ^^^^>->*t>AS0.18w t X4*Ufc7 
;^r!>i»IS6 0 0 0 A^JISKSfl:- Aft^iST 

b«|7 0 3ftfltt5. y< hSS7 0 3 4«fitLfc 

50 HTW hSS7 0 seBC&lsTHHHHbefTtr*. 7 
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C5)PStt2SO0Ag£tT5. :©Sft«B7 0 4C 
[0 0 6 81 «6K5Fft«^*> (tSTtt'JX* 
7 0 3 7 0 4 i*"*"** 

t 705t709 ©®«tc?F««j-f 

7 0 9 ttftt&emzfclSteft*' fc&K***** 
EE1S«7 0 7 i*7-fey h^-f h««7 0 6. 7 0 8* 

♦ttOaEK^ttfc**** 1 *- (ail(B>) 

[0069] *ut. Hi~H3Cw-rw— if-«aa^ 
t FK V«W7 0 9 osisafl:taAsnfc^tt4fe«> 

[0 0 7 0] u--jf-#©BatEJ:*7=-*«>*T 

DfeT7 00 0A©JS£fcJ£RT*. -tUTS.il »*XS 
fcfeT. V-X«ffi7 1 1 fcP W>«7 1 2 

0^©jsiSft«i5g*i^rafiii"^tKcfcD, an (d> 

[0 0 7 1] **ll«fcjKt1MH5:'5*X*'tt. 

[0 0 7 2] -^K&A/fctg 
S. 911 (D) 9 

:*at?JSfcUT#££*tTV>*iM£tt. iKSaaJt^ 
*<T&4. SfcC©i5^¥Sa*fctt^ai^1* 

[0073] cusses s) *jtftflt*. v-v-xom 
[0074] Hi2 K^sittwofpaie*^- 

#7*£«6 0 l±lcTftOttft%*H6 02S300 

oAonsKXAy^sT^mT*. *ut#«** 

R6 0 3 =£5 0 OA^ffSC^^X^CVDffixfcftit 
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TfcBsnsfcwsJi^TJ:^* 1 . Kft^sttK** 

ffi©fe©£l 0 0-3 0 OTiS*©**^* - ^ 8 **"*" 
S*-f^O%WT. «*tf*JtoMfc©OCD<01ik> Diff 
us ion Source) *B*fflV»*Cfc#T**. C»»ft« 
$RB 1 5tt. 8 0 2T»r«*fc*»T""*S** 

) 'J v htt©ffi« 8 0 2 T#aR3£*R 6 0 3 ©SB (» 

-fc+iiOWTRW-ntfiV*. (012(A)) 
[0 0 7 5] *CWS-yir;m}StS*affiU. *K6 

H?-f*ffV». 8 0 2 0flUrCttftK6 0 4 4ftUT# 

aat^iB6 o 3 ©sstc-y y^7E** t SL,T^it e> 

ntfffifcHSiTS. (012 (B) ) 
[00761*^012 (C) K*T«k5K»tt©V 

,„ -if-^$ 8 1 1 T^-r^ft!'!*®! (x-f-7) 

Tft*£tlTV>S. 

[0 0 7 7] COW— !f— *8 1 OroffilWtt. SfiS5 
0 0 TCHiBSfeU. £SW£&£ 1 mm- 1 0 c m/»8S 
<omti>X$>o< 0£Ufc<S>©i:UT?T5. C©«*. 8 1 

4©S£iI§I*fcT£»5. 

[0 0 7 8] fcttCOV— tf-J££8 1 lT^SnS«t5 
14, *©«K»4fc*SMK*i#SUfcv»©-e, 

T&£ttTv>5<z>T, »©s»f ***fc< . wrasses v» 

40 fcfe*. ££-?-©wf ©rati*. «ttfeas4DEa*±£ 
teitsn, 8 1 3T^sn*J:5^xt:^^5'^;vEEfi 

[0 0 7 9] *3MSWT*TJ: , 5ft*lriitt. ^srefe.'S 

SO [0 0 8 0] :5LT012 (D) OB14T:^$tl5 
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15 
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Mmsu©** fc *^;i? ! . ; 

[0 0 8 1) [WOTS 3 *^fiBStCiB7PTft56^*« 

»i -^©gispflicfcs^fcfci'fc****" 9 "*** 37 " 

^tBWftCfcC*^ 

fcCftofc«T?fcft. c 
[0 0 8 23 BIT. 01 3fc-pV>TiftB-f ft. S* 1 5 

1 1 jisss 1 2 . 1 3 «*«^»"*** 

»«fifesnfc7^?-<^-7h>j^xi3Ki4t. *ne 

XY5rttBB**TFTfcJ:-»T»** 
nT^ft. TFTtUT*Kffl#TBI^-rft5£^ 

[0 0 8 3) *LT»*1S±E. ?6C«©?^* 

cog *•©*»»£ 

t. »je**u-. *=eu- CPU. x**-m*. 

« ft? y f ***** * * Vi - 
[0 0 8 41 H13»C3V»T. 7.**-httt. 

»©ttttfc^*TA*«*»*i«E-r*fc©«>*** 

sia5Ra^©ffia* ; p*^^ :t '' , " tu ' cw 

3MM*«©B*fc**»©**»* fctt » 
©B»fc*nc**>*tlllEl/fcfll***0« **** 
*/V-U *B5£@A&ft<Tft. BB*»BB 
©BBfcJt^TBuBfcfctt* *©B»fc*0**tt« 

#£&oT, J3S©H5&iP^ , Bft££ftft«fc5K:-rft 

fc©T&ft. B»©*B*«tt***£fc 

■c. HE^^u-^asnx^ftffi^t/^^-tc 

Sftft. 

[0 0 8 5] CPUWt'J-ttl^^^ 1 -^® 
UfcB«^*'J-*RAMtUT*-pTV»*. cn6© 

? v ytiiivrnte c mo s a© *> ©t* ft. 

[0 0 8 6) *fc«.BtTft*«BB©*«t<t*»-» 

**wMrcB* , r*Mi*"* 1 '' ***•*©«** 

4 6CB*Tt)J:v». R±©*3fc. i£S-r4*7>- 



TB*fcA-V.**3>e»-*®"*«^**!! 

[oo8 7) *mm\z*?^K : '*TJ±K*nit%. 
a5 f ^ * / v - ft tugs c**««TBwr ft 

-BB**»<**» tr ft G3BSICf»Jfilfft C ttt«*-C 
^STfeft. 

WB©»*] feaftS»£Tft&H7C*ro*Aito» 

tcj:o. a»&^stt*wTft 

^SSES^ft C i^TJ^ft . 
[0 0 8 9) ttJM5ft*«-r«*«7l*©*^ fc 

^»i*-f*>©tt^*ffv>. s6»cft©tn»ias^©m 

fc©±10 0T:art©BJEfc»***M*''fc tt *- T » w 

[0 0 9 0] 4 s oictt±©m«cJo*i'fc*» 

JO [0 09 1) *fcttB<fe*«Mtt'*±**i*** JI * a 
»KK»AU fc*ffiT±f2 © «fe 5 ft V— If -*© * 
ff 5tfP. B»tt*«J:DWV»B* (»tA/fi*B*t 

iifti*«fig«> &«aic?BBacrftct^-c$ft. 

©es. **©u-if-*tw««*** | 6»»*^"* i:t 
T% B»««l'fc**» c *B5EB*««r* , *ft ilfc * 1T 



40 



mi) 

[0 2] 



3) 
[04) 
[0 5) 



[06] 
[07] 



8) 
[09) 
[010] 
50 [011) 



v— tP-iasSB©iiS0. 
v— if-jassa©^ n y 0. 

B«±l=BftttB*B*fl«BrftiaB. 
*«±CB»ttB***ff«r6XBH. 
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"J A C 

, 7 0 0 
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7 n 7 
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7 A 8 


«*3 ✓ l— s r s 1 P BR ^5* 


6 0 1 




7 n q 

7 o y 


p v^n ✓ hr*w 


6 0 2 


ttft&MI (T*K> 


7 1 ft 




6 0 3 
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7 12 




6 0 5 




8 0 2 


a* ca | -fc- £SJ 


6 0 6 




j\ n n 

8 0 3 




6 0 7 




J0 8 0 1 




7 0 1 


SttJI 


8 10 




7 0 2 




8 11 




7 0 3 




8 12 


** a ** * ys- ±* it. Ttr ;t esl* 


7 0 4 




8 14 




7 0 5 




8 15 
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[06] 

CA> ^ B 0 I tt e 0 s 
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CB> 



r B04 _ 



6 0 5 



6 0 7 



6 0 8 
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(C) 



~fcr 



(D> u- — -y* — dteEsutf- 

\ X \ I X V 
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CA> 



[0 7] 
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=3- 
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7 11-^ 712 710 
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